Estimation of the cytoplasmic catecholamine concentrations in pheochromocytoma cells.
Pheochromocytoma cells contain amine oxidase (flavin-containing), and convert dopamine and norepinephrine to deaminated metabolites. Dihydroxyphenylacetic acid is the major dopamine metabolite produced by the cells, whereas dihydroxyphenylglycol is the predominant metabolite of norepinephrine. Cells incubated under control conditions produce deaminated dopamine metabolites at a rate of about 30 pmol/min per mg protein, and dihydroxyphenylglycol at a rate of approx. 10 pmol/min per mg protein. Activation of tyrosine 3-monooxygenase increases the formation of dihydroxyphenylacetic acid, but does not greatly affect the production of dihydroxyphenylglycol. Inhibition of aromatic-L-amino-acid decarboxylase decreases the production of dihydroxyphenylacetic acid, but does not alter the production of dihydroxyphenylglycol. These results are consistent with the idea that newly synthesized dopamine represents the major source of cytoplasmic dopamine, whereas cytoplasmic norepinephrine is derived largely from catecholamine stores in secretory vesicles. The concentrations of dopamine and of norepinephrine in the cytoplasm of pheochromocytoma cells were estimated by measuring the substrate dependence of amine oxidase activity in extracts of these cells. By this method, the cytoplasmic concentrations of dopamine and of norepinephrine were estimated to be in the range of 0.5 to 1 microM. Incubation of the cells with extracellular norepinephrine or with reserpine results in an increase in the production of dihydroxyphenylglycol, and in inhibition of tyrosine 3-monoxygenase activity. Both of these effects are presumably mediated by a rise in the cytoplasmic norepinephrine concentration. Analysis of the relationship between norepinephrine metabolism and tyrosine 3-monooxygenase activity indicates that the apparent Ki of this enzyme for norepinephrine in intact cells is 10-15-times the basal cytoplasmic concentration of norepinephrine, or approx. 10 microM.